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With the development of science and technology, in manufacturing , processing 
methods are from the traditional processing、CNC machining to the robots processing, 
robotprocessing has been widely applied in the field of factory automation.In the field 
of traditional NC, it mainly used CAD, CAM, CNC model data links to complete the 
complex parts input and tool path generation tasks .Due to the robot controller 
generally don't accept output of the traditional CAD/CAM system such as APT or G 
code cutter location data, and also exist coordinate system transformation problems, so 
the development of NC code to the robot language converter and post processor 
become the difficulty of machining robot, urgently need to solve these problems. 
This article，in view of the present problems of robot processing, learn from 
advanced robots the processing methodat home and abroad , through analysis，we come 
out  the robot integration processing technology, designed a set of robot on the basis of 
the principle of the machining system.This system will be CNC machining in 
CAD/CAM technology applied to products processing, reached from the 3d model of 
product model space processing, integration processing program output to the robot, 
the system uses a unique means of programming, to solve some problems such as the 
path cannot be automatically generated in the off-line programming and how to map 
track to robots space ,how to make the robot posture slowly adjust to surface. 
Firstly paper sets out overall scheme of the machining system of the 
robot.,according to the principle of robot integrated processing technology.Completed 
the robot processing system software part, electrical part, the design of mechanical 
parts.Expounds method of consistency of the robot processing space and model space 
basedon the sensor, which laid a foundation for the following.Introduces how to 
generate the model space trajectory, add and adjust the posture parameters, transfer 
















implementation.Finally finish robot machining experiments to verify the feasibility 
of the robot integrated processing technology. 
Robot integration processing technology has the characteristics of high integration, 
strong commonality, large flexibility. In production it can greatly improve the 
production efficiency, save labor cost, improve the degree of automation, has the 
positive significance of modern processing. 
 



















第一章 绪论 .............................................................................................. 2 
1.1 研究背景 .................................................. 2 
1.2 传统加工方法现状 .......................................... 2 
1.3 机器人加工方法现状和特点 .................................. 4 
1.4 本文主要内容及其研究意义 .................................. 5 
1.4.1 本文研究内容 ................................................................................... 5 
1.4.2 研究意义 ........................................................................................... 5 
第二章 机器人集成加工技术以及加工系统 .......................................... 7 
2.1 引言 ...................................................... 7 
2.2 机器人集成加工技术总体方案 ............................... 7 
2.3 机器人加工系统整体方案 .................................... 8 
2.4 机器人加工系统各单元设计 ................................. 9 
2.4.1 加工系统软件单元模块的设计 ....................................................... 9 
2.4.2 加工系统机器人本体的选取 ......................................................... 10 
2.4.3.电气控制部分的设计 ...................................................................... 11 
2.4.4 机械部分的设计 .............................................................................. 20 
2.5 机器人加工系统集成 ...................................... 24 
2.6 机器人加工系统实现 ...................................... 26 
2.6 本章小结 ................................................ 27 
第三章 机器人加工空间与模型空间一致性建立 ................................ 28 
3.1 引言 ..................................................... 28 
3.2 机器人加工空间与模型空间一致性概念 ...................... 28 
3.3 模型空间坐标系统 ......................................... 29 
















3.3.2 机器人坐标系统介绍 ...................................................................... 29 
3.4 建立机器人加工空间与模型空间一致性的方法 ................. 31 

















3.4.2 建立机器人加工空间与模型空间一致性的一般性方法 ............. 33 
3.5 基于力传感器的机器人加工空间与模型空间的一致性建立 ....... 37 
3.5.1 建立一致性使用的力传感器 ......................................................... 37 
3.5.2 利用力传感器建立机器人加工空间与模型空间一致性过程 ..... 39 
3.6 本章小结 ................................................. 40 
第四章 模型空间刀位轨迹的生成 ........................................................ 41 
4.1 引言 ..................................................... 41 
4.2 基于 STL 三维模型的轨迹点提取 ............................ 41 
4.3 基于 CAM 软件的加工轨迹生成 .............................. 45 
4.3.1 CAM 软件介绍 ............................................................................... 45 
4.3.2 基于 STL 模型的模型空间轨迹生成 ............................................ 46 
4.4 加工轨迹生成中的参数设置 ................................. 48 
4.4.1 刀具的选用原则 .............................................................................. 48 
4.4.2 加工模式的选取 .............................................................................. 49 
4.4.3 切削量设置 ...................................................................................... 51 
4.5 本章小结 ................................................. 52 
第五章 模型空间轨迹后置处理以及机器人加工空间轨迹生成 ........ 53 
5.1 引言 ..................................................... 53 
5.2 基于模型几何表面的轨迹点姿态调整 ......................... 53 
5.2.1 姿态的表示方法 .............................................................................. 53 
5.2.2 轨迹点姿态获取方法 ...................................................................... 56 
5.2.3 基于模型几何表面的轨迹点姿态调整及其平滑处理 .................. 57 
5.3 机器人正逆运动学基础 ..................................... 61 
5.3.1 机器人正运动学 .............................................................................. 61 
5.3.2 机器人逆运动学 .............................................................................. 63 
5.4 基于 IRB 7600 机器人的加工轨迹映射 ........................ 65 
5.4.1 IRB7600 型机器人结构参数 .......................................................... 65 

















5.4.3 轴配置及外部扩张轴参数的选择 ................................................. 74 
5.5 本章小结 ................................................. 76 
第六章 机器人集成加工技术在产品加工中的应用 ............................ 77 
6.1 引言 ..................................................... 77 
6.2 机器人加工系统安装与调试 ................................. 77 
6.3 加工轨迹生成与仿真 ....................................... 79 
6.4 机器人石材加工实验 ...................................... 80 
6.5 机器人加工实验中的问题分析及其解决方法 ................... 82 
6.6 本章小结 ................................................ 84 
第七章 总结与展望 ................................................................................ 85 
7.1 总结 ..................................................... 85 
7.2 展望 .................................................... 85 
参考文献 .................................................................................................. 87 






















Chapter 1 Introduction ............................................................................ 2 
1.1 background .................................................................................................. 2 
1.2 The status of Traditional processing methods .......................................... 2 
1.3 The status of Robot machining method and characteristics ................... 4 
1.4 The main content and the research significance ...................................... 5 
1.4.1 The main content ................................................................................ 5 
1.4.2 the research significance .................................................................... 5 
Chapter 2 Robot integrated processing technology and processing 
systems ....................................................................................................... 7 
2.1 Introduction ................................................................................................. 7 
2.2 The Introduction to the robot stone engraving systems .......................... 7 
2.3 The overall scheme of Robot integration technology ............................... 8 
2.4 The each units design of Robot processing system ................................... 9 
2.4.1 The design of the machining system software module ...................... 9 
2.4.2 The selection of machining system robot ........................................ 10 
2.4.3. The design of the electrical control part .......................................... 11 
2.4.4 The design of mechanical parts ........................................................ 20 
2.5 Robot manufacturing system integration ............................................... 24 
2.6 Robot processing system implementation ............................................... 26 
2.6 Summary .................................................................................................... 27 
 Chapter 3 The Establish of Robot processing space and model space 
consistency ............................................................................................... 28 
3.1 Introduction ............................................................................................... 28 
3.2 The concept of Robot processing space and model space consistency . 28 
3.3 Model space coordinate system ................................................................ 28 
3.3.1 The Introduction of Robotstudio ...................................................... 28 


































3.4.1 Basic principle of robot processing space and model space 
consistency ................................................................................................... 30 
3.4.2 The general methods of building Robot processing space and model 
space consistency ......................................................................................... 32 
3.5 Based on the force sensor of building robot processing space and model 
space consistency ............................................... 37 
3.5.1 The force sensor of Establish consistency using .............................. 37 
3.5.2 Using force sensor to build robots machining process space and 
model space consistency .............................................................................. 38 
3.6 Summary ................................................ 39 
 Chapter 4 The generation of model space path ................................. 41 
4.1 Introduction ............................................... 41 
4.2 The extraction trajectory point based on STL ................... 41 
4.3 Based on the CAM software processing path generation .......... 45 
4.3.1 The Introduction of CAM ................................................................ 45 
4.3.2 Trajectory generation of model model space based on STL ............ 46 
4.4 Processing parameter Settings in the path generation ............. 48 
4.4.1 The selection of the cutting tool ....................................................... 48 
4.4.2 The selection of processing mode .................................................... 49 
4.4.3 The selection of Cutting ................................................................... 51 
4.5 Summary ................................................. 52 
 Chapter 5 Model space trajectory processing and processing of 
space robot path generation ................................................................... 53 
5.1 Introduction ............................................... 53 
5.2 The attitude adjustment of track points based on the model geometry
 .............................................................. 53 
5.2.1 Representing method of gesture ....................................................... 53 
5.2.2 Track points attitude acquisition methods ........................................ 56 
5.2.3 Track points posture adjustment and the smooth processing Based 
on the model surface .................................................................................... 57 

















5.3.1 The forward kinematics of robot ...................................................... 61 
5.3.2 The robot inverse kinematics ........................................................... 63 
5.4 Processing locus mapping bBased on the IRB 7600 ............... 65 
5.4.1 IRB7600 robot structure parameters ................................................ 65 
5.4.2 transformation of the position and posture in the robot space ......... 66 
5.4.3 Shaft configuration and the selection of external expansion shaft 
parameters .................................................................................................... 74 
5.5 Summary ................................................. 76 
Chapter 6 Robot integrated processing technology in the application 
of the product processing ....................................................................... 77 
6.1 Introduction ............................................................................................... 77 
6.2 Robot processing system installation and debugging ............................ 77 
6.3 The machining path generation and simulation ..................................... 79 
6.4 Robot stone processing experiment ......................................................... 80 
6.5 Problem analysis and solution of robot machining experiment ........... 82 
6.6 Summary .................................................................................................... 84 
 Chapter 7 Summary and Outlook ....................................................... 85 
7.1 Summary .................................................................................................... 85 
7.2 Outlook ....................................................................................................... 85 
References ................................................................................................ 87 
Thanks ...................................................................................................... 90 


































































































Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
